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(54) Avoiding call drop
(57) A mobile terminal, in a cellular communication
network, comprising a freezing means able, when an on-
going call is about to be dropped, to put said on-going
call in frozen mode: freezing said on-going call by sus-
pending the data traffic of said on-going call, instead of
having said on-going call dropped.

A cell, in a cellular communication network, compris-
ing an admission means (AC) able, when an incoming
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call requests to be hosted, to make a decision by select-
ing among:
- accepting said incoming call in normal mode (NM),
- rejecting (RE) said incoming call,
- accepting said incoming call in silent mode (SM): serv-
icing all signalling aspects of said incoming call while
suspending data traffic of said incoming call.

A method, in a cellular communication network for
avoiding a call drop.
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Description

[0001] The technical domain is the domain of cellular
communication networks. More particularly it addresses
the problem of avoiding unnecessary call drop.

[0002] A cellular network covers a geographical area
by parting it into cells. Each cell comprises at least one
base station managing the wireless communication with
mobile terminals located in said cell. A mobile terminal,
handling an on-going call, while moving across a cellular
network from cell to cell, is successively attached, one
at a time, to several base stations. Since at least one
base station manages wireless communications for a
cell, these two words, base station and cell, may be in-
differently used one for the other in the following.
[0003] A call risks to be dropped, that is, unwillingly
ended before it reaches its normal end, because of a lack
of resources in the cellular communication network. This
may be due to at least two scenarios.

[0004] In a first scenario, a mobile terminal handling
an on-going call, reaches/crosses an uncovered area
while moving. An uncovered area can be an area where
no base station is installed or an area where radio signals
cannot propagate, such as e.g. a tunnel.

[0005] Insuchuncovered area a mobile terminal is un-
able to maintain/establish a wireless communication with
any cell to support said on-going call. The farther the
mobile terminal is going from the last hosting cell, the
worse the quality of said wireless communication be-
comes, that is the lower e.g. the wireless power received
from the last hosting cell becomes. Accordingly, in a prior
art cellular communication system, when said quality
goes under a given threshold, the mobile terminal drops
said on-going call.

[0006] In a second scenario, a mobile terminal han-
dling an on-going call, while moving, changes its attach-
ment from a cell to another. This is known as a handover.
A handover is a known sequence of messages and ac-
tions between a source cell, or initially hosting cell, to
which a mobile terminal and said on-going call are at-
tached at the beginning of the handover, and a target
cell, or finally hosting cell, to which said mobile terminal
and said on-going call are attached at the end of a suc-
cessful handover. But a successful handover is never
guaranteed. A target cell may not be able to accept a
handover, e.g. if it lacks enough traffic resources to han-
dle said incoming on-going call. In such a case, in a prior
art cellular communication system, a target cell declines
the proposed handover and rejects said incoming call. If
no other possible target cell is available in the vicinity of
the mobile terminal that is able to accept the handover,
the mobile terminal and the on-going call remain attached
to the source cell.

[0007] Ahandoveristypically initiated when the quality
of the wireless communication between the mobile ter-
minal and the source cell starts to decrease. In case no
target cell can be found to host said on-going call, a fur-
ther decrease of said quality may be expected leading
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to said quality going under a given threshold, where, in
a prior art cellular communication system, as in the first
scenario, the mobile terminal drops said on-going call.
[0008] However, even in these two or other scenarios,
a call drop is not the best solution expected for a good
user experience. A call drop means service interruption,
most often loss of information, and a rather long time to
later reconnect by means of a new call. An alternative to
a call drop may then be useful.

[0009] An idea underlying the present application is to
allow for a temporary interruption in the service offered
by a call, instead of a call drop, especially in cases where
availability of enough traffic resources to carry on the call
may soon be expected.

[0010] One aspect is a mobile terminal, in a cellular
communication network, comprising a freezing means
able, when an on-going call is about to be dropped, to
put said on-going call in frozen mode: freezing said on-
going call by suspending the data traffic of said on-going
call, instead of having said on-going call dropped.
[0011] According to another feature, an "about to be
dropped" condition is determined by a quality of the wire-
less communication going under a given threshold.
[0012] According to another feature, an "about to be
dropped" condition is determined by a predictive estima-
tion of the location of the mobile terminal.

[0013] According to another feature, said mobile ter-
minal further comprises an orbiting means able, when a
call is in frozen mode, to scan for a target hosting cell
able to accept said frozen call either in normal mode or
in silent mode.

[0014] According to another feature, said mobile ter-
minal further comprises a resuming means able, when a
target hosting cell has been found that is able to accept
said call in normal mode, to resume the call from frozen
mode into normal mode.

[0015] Another aspectis a cell, in a cellular communi-
cation network, comprising an admission means able,
when an incoming call requests to be hosted, to make a
decision by selecting among:

- accepting said incoming call in normal mode: serv-
icing all signalling and data aspects of said incoming
call, when said cell has enough data traffic resources
to handle said incoming call,

- rejecting said incoming call, when said cell has not
enough data traffic resources to handle said incom-
ing call, or

- accepting said incoming call in silent mode: servicing
all signalling aspects of said incoming call while sus-
pending data traffic of said incoming call, when said
cell has not enough data traffic resources to handle
said incoming call.

[0016] According to another feature, a decision be-
tween rejecting said incoming call or accepting said in-
coming call in silent mode is made upon indicators
among:
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for said cell:

- signalling traffic resources availability,
- expected time until enough data traffic resourc-
es are available,

for each neighbour cell of said cell:

- signalling traffic resources availability,

- expected time until enough data traffic resourc-
es are available,

- likelihood to accept an incoming call,

and/or:

- estimated time, for the mobile terminal handling
said incoming call, to cross said cell.

[0017] According to another feature, said decision is
made upon the following tests: if enough signalling traffic
resources are available at said cell, and enough data and
signalling traffic resources are available at at least one
neighbour cell of said cell, or if enough signalling traffic
resources are available at said cell, and not enough data
traffic resources are available at any neighbour cell of
said cell and said expected time until enough data traffic
resources are available at at least one neighbour cell of
said cell is lesser than said estimated time, for the mobile
terminal handling said incoming call, to cross said cell,
and enough signalling traffic resources are available at
said at least one neighbour cell of said cell, said incoming
call is accepted in silent mode by said cell, else said in-
coming call is rejected.

[0018] According to another feature, said decision is
made upon a comparison between a probability to find a
target hosting cell able to accept said incoming call in
normal mode as a function of estimated time, for the mo-
bile terminal handling said incoming call, to cross current
cell, and a given threshold.

[0019] Another aspect is a method, in a cellular com-
munication network for avoiding a call drop, comprising
the following step: when an on-going call is about to be
dropped, putting said on-going call in frozen mode, where
said on-going call is frozen by having its data traffic sus-
pended, instead of being dropped.

[0020] According to another feature, an "about to be
dropped" condition is determined by a quality of the wire-
less communication going under a given threshold.
[0021] According to another feature, an "about to be
dropped" condition is determined by a predictive estima-
tion of the location of the mobile terminal.

[0022] According to another feature, said method fur-
ther comprises the steps of: once an on-going call has
been put in frozen mode, scanning for a target hosting
cell able to accept said frozen call either in normal mode
or in silent mode.

[0023] According to another feature, said method fur-
ther comprises the steps of: accepting said call in normal
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mode, if said target hosting cell has enough data traffic
resources to handle said incoming call, and resuming
said call from frozen mode into normal mode.

[0024] According to another feature, said method fur-
ther comprises the steps of: accepting said call in silent
mode, if said target hosting cell has not enough data traf-
fic resources but has enough signalling traffic resources
to handle said incoming call, keeping said call into frozen
mode, and carrying on scanning for a target hosting cell
able to accept said frozen call.

[0025] Othersfeatures, details and advantages will be-
come more apparent from the detailed illustrating de-
scription given hereafter with respect to the drawings on
which:

- figure 1 and 2 respectively illustrate a first and a sec-
ond decision making algorithms,

- figure 3-6 are flowcharts of the exchanges between
a mobile terminal, a source cell, a target cell and the
core cellular network during some operations:

- figure 3 illustrates a handover preparation ended by
an acceptation,

- figure 4 illustrates a handover preparation ended by
a rejection,

- figure 5 illustrates a handover execution in case of
an acceptation in normal mode,

- figure 6 illustrates a handover execution in case of
an acceptation in silent mode.

[0026] An object of the present disclosure is to avoid
calldrop. Letus consider a mobile terminal MT is handling
an on-going call. To do so, said mobile terminal MT must
be attached to a hosting cell. Said initial hosting cell is
called a source cell.

[0027] As is known in the art, among other functions,
a mobile terminal MT in a cellular network regularly mon-
itors the strength level of a radio signal received from its
hosting source cell SC, as an indicator of the quality of
the radio link.

[0028] When said quality goes below a first high sen-
sitivity threshold, some conservative measures, such as
handover, are attempted in order to carry on the on-going
call with another new cell, potentially offering a better
quality radio link. Said new cell is called a target cell TC.
[0029] If, for any reason, no successful handover can
be achieved, either because no target cell TC can be
found in the vicinity or none of the found target cells TC
is able to accept the proposed handover, the mobile ter-
minal MT and its on-going call remain attached to the
source cell SC.

[0030] According to prior art, when the quality of the
radio link further goes bellow a second low sensitivity
threshold, corresponding to a minimum acceptable qual-
ity to exchange signals between a hosting cell and a mo-
bile terminal MT, lower than said first high sensitivity
threshold, the mobile terminal MT drops said call.
[0031] According to a proposed embodiment, to avoid
such a call drop and all its accompanying drawbacks,



5 EP 2672 779 A1 6

such as information losses and necessary re-establish-
ment of the call, it is proposed to add to a mobile terminal
MT a freezing means. Such a freezing means is able,
when an on-going call is about to be dropped, to put said
on-going call in frozen mode. Said frozen mode of the
call (or of the mobile terminal MT) consists in freezing
said on-going call by suspending the data traffic of said
on-going call, instead of having said on-going call
dropped.

[0032] By doing so, an on-going call is not dropped
when the radio link quality goes bellow said second low
sensitivity threshold. Instead, said call is placed into a
frozen mode. From this frozen mode it can exit toward a
normal mode when the radio link quality reverts back to
a satisfactory level, that is, a level greater than said sec-
ond low sensitivity threshold.

[0033] According to prior art, a call can only be in a
normal mode or in dropped mode/rejected. According to
the present teaching, a new additional mode, named fro-
zen mode, is advantageously added. Said frozen mode
allows for not immediately dropping a call, but instead
place it in a wait mode/hold state, in order to provide
some time to revert back to satisfactory conditions allow-
ing to carry on with the call.

[0034] According to the present teaching, a call can be
placed into said frozen mode another when said call is
about to be dropped.

[0035] As in prior art, an "about to be dropped" condi-
tion can be determined by a quality of the wireless com-
munication going under a given threshold.

[0036] According to the present teaching, an "about to
be dropped" condition can also be determined in a pre-
dictive way, e.g. by a predictive estimation of the location
of the mobile terminal. Such a location can e.g. be com-
pared to a coverage map. For instance, if a mobile ter-
minal location is estimated to be soon entering an cov-
erage hole, such as an area without any cell or an area
where the radio signals cannot propagate, the "about to
be dropped" condition can be determined before the qual-
ity of the wireless communication goes under a given
threshold. This may allow some more time to manage
the on-going call and the conservative measures.
[0037] In said predictive configuration, the predictive
estimation of the location of the mobile terminal may ad-
vantageously further be used to determine when and
where sad mobile terminal will exit said coverage hole.
This may advantageously help to better manage the tran-
sition to frozen mode and from the frozen. In such a case,
the available cell(s) in the range of the mobile terminal
when it exits from said coverage hole is so known and
can be configured in advance, so as to be ready for the
mobile terminal where and when it exits the coverage
hole.

[0038] Once a call has been so placed in frozen mode
as a conservative measure, some recovery measures
must be taken. One such recovery measure consists in
scanning the radio range for a target hosting cell TC able
to accept said frozen call, through a satisfactory hando-
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ver. This is advantageously done by a so called orbiting
means able to do such a scan. Said orbiting means is
advantageously activated at least when a call is placed
in frozen mode. Alternately it can be activated before
such an event, or even permanently, in order to be ready
before the need occurs.

[0039] Another complementary conservative means,
helping in avoiding call drop, takes place on the cell side.
The aim of said means is to provide support to a mobile
terminal MT even if this support is incomplete, i.e. limited
to signalling traffic.

[0040] In the course of the present disclosure, two
types of traffics, exchanged between a cell and a mobile
terminal, are considered separately: one is data traffic
and the other is signalling traffic. Data traffic comprises
the useful data effectively exchanged in a communica-
tion, that is voice, data, etc. Signalling traffic comprises
all the signalling messages exchanged between a mobile
terminal and a cell to be able to control a communication.
Said signalling messages comprises command to con-
figure, establish, maintain a given communication.
[0041] Data trafficis characterised by a relatively more
important amount of necessary resources, called data
traffic resources. Instead signalling traffic is character-
ised by a less important amount of necessary resources,
called signalling traffic resources. Due to said relative
difference of amount, it may be possible to restrain a call
to signalling traffic, when signalling traffic resources are
available, while the lack of data traffic resources pre-
cludes from exchanging data traffic.

[0042] To do that, a cell, in a cellular communication
network, comprises, as in prior art, an admission means
AC, but said admission means AC has, according to the
present, some extended functions. Said admission
means AC is in charge of processing incoming calls re-
questing to be hosted by said cell.

[0043] When an incoming call requests to be hosted,
an admission means AC is able to make a decision by
selecting among several decisions.

[0044] A first decision is to accept said incoming call
in normal mode NM. When an incoming call is accepted
in normal mode NM, said call is then serviced normally.
That is, all signalling and data aspects of said incoming
call are served by the hosting cell. This means that said
cell must have, at least, enough data traffic and enough
signalling traffic resources to handle said incoming call.
[0045] Another decision is to reject RE said incoming
call. In this case the request of the call to be hosted by
said cell ends.

[0046] According to prior art, when an incoming call
requests to be hosted, an admission means AC is only
able to choose between accepting said call in normal
mode NM or rejecting it RE. Consequently, if it is not
possible to accept said incoming callin normal mode NM,
e.g. because said cell has not enough data traffic re-
sources to handle said incoming call, said admission
means AC has no other choice than to reject RE said call.
[0047] According to an embodiment, an admission
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means AC provides another choice. Said admission
means AC is further able to accept said incoming call in
silentmode SM. In such silent mode SM, the cell services
all signalling aspects of said incoming call, but only said
signalling aspects. No data traffic aspects are serviced,
and any data traffic of said incoming call is suspended,
in both downward and upward directions.

[0048] Such a silent mode SM may be selected for a
call even when said cell has not enough data traffic re-
sources to handle said incoming call. Such a selection
however needs the cell to have enough signalling traffic
resources to handle said incoming call.

[0049] Said silent mode SM is advantageous in that it
keeps a link between the core cellular network CN and
said incoming call, despites not servicing it wholly, in-
stead of simply rejecting it.

[0050] It has to be noted that it is not necessarily prej-
udicial to place a call in such a silent mode SM. If the call
is a phone call, a silent mode SM has quite no chance
to remain undetected, albeit said silent mode SM only
lasts a very short time. However, a blank in a phone con-
versation will always be shorter than a call drop, added
to the time necessary to be aware of the call drop, added
to the time to establish a new call. If the call is a data call,
the call usage of the data traffic may be discontinuous or
asynchronous. If e.g. a user is browsing web pages, a
short duration while no data traffic is available may re-
main undetected, as long as no interaction takes place
during a blank. Even when an interaction occurs during
a blank the lack of immediate response may be consid-
ered by the user as being part of a bad response time,
as may sometimes be experienced.

[0051] This offers a third alternate decision for the ad-
mission means AC to select among.

[0052] If a cell has enough data traffic resources to
handle an incoming call, said incoming call will be ac-
cepted in normal mode NM. If a cell has not enough sig-
nalling traffic resources to handle an incoming call, said
incoming call will be rejected RE. In between these two
extreme cases, the decision between rejecting RE said
incoming call or accepting said incoming call in silent
mode SM may be made upon one or more indicators
chosen among several indicators.

[0053] A decision making heuristic may be built based
on indicators related to said cell, to the neighbour cells
of said cell or to other general parameters.

[0054] Among the indicators for said cell, one can find
an indicator of the availability of signalling traffic resourc-
es. In case this indicator is negative, a rejection RE is to
be expected.

[0055] Another indicator for said cell may be an ex-
pected time until data traffic resources are available. De-
pending on how long this time is, it may be considered
to accept or not a call in silent mode SM, said silent mode
SM acting here as a way to wait until said data traffic
resources are available again.

[0056] Among the possible indicators for each neigh-
bour cell of said cell, one can find the same indicators:
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signalling traffic resources availability and expected time
until enough data traffic resources are available. Another
indicator for a neighbour cell can be likelihood to accept
an incoming call. Said likelihood may e.g. be expressed
by a load level of said neighbour cell or by an availability
of data traffic resources. In such a case, said cell may
e.g. consider an acceptation in silent mode SM when at
least one of its neighbour cells is able to immediately
accept or is likely to be able to accept said incoming call
soon.

[0057] Means to determine said indicators, and/or to
transmit to said cell may be any known means. They are
at least out of the scope of the present disclosure.
[0058] One indicator that may be useful, among gen-
eral parameters, may be an estimated time T for the mo-
bile terminal MT handling said incoming call, to cross
said cell. The way to determine such an estimated time
T may be e.g. either based on a physical model such as
a model using the speed of said mobile terminal MT or
based on statistical model tracking said time T as a func-
tion of e.g. the type of the mobile terminal MT or others
parameters. By the way, said determination is out of the
scope of the present disclosure.

[0059] As examples, two possible decision making al-
gorithms are described.

[0060] A first decision making algorithm is illustrated
in figure 1. The algorithm figures here a serial of four
tests. Inthefirsttest T1, availability of data traffic resourc-
esis checked. If data traffic resources are available, then,
as in prior art, the algorithm goes on by accepting the
call in normal mode NM.

[0061] If not, the decision is made between rejecting
RE and accepting in silent mode SM. The algorithm pro-
ceeds to a second test T2. In the second test T2, avail-
ability of signalling traffic resources is checked. If signal-
ling data traffic resources are not available, then the al-
gorithm goes on by rejecting the call RE. If not, the algo-
rithm proceeds to a third test T3. In the third test T3,
availability of enough data and signalling traffic resourc-
es, at at least one neighbour cell of said cell, is checked.
If available then the algorithm goes on by accepting the
call in silent mode SM. If not available, the algorithm pro-
ceeds to a fourth test T4. In the fourth test T4, it is esti-
mated if any neighbour cell of said cell will soon be able
to accept said incoming call. The fourth test T4 compares
two values. The first value is an expected time until
enough data traffic resources are available at at least
one neighbour cell of said cell. The second value is an
estimated time T for the mobile terminal MT handling said
incoming call to cross said cell. If the first value is lesser
than the second value, for at least one neighbour cell,
this indicates that at least one neighbour cell would be
able to accept said incoming call when the mobile termi-
nal MT would have crossed the current hosting cell. In
that case said incoming call may advantageously be ac-
cepted in silent mode SM. Either, if the first value is great-
er than the second value, for all neighbour cells, this in-
dicates that none of the neighbour cells would be able to
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accept said incoming call when the mobile terminal MT
would have crossed the current hosting cell. In that case
said incoming call may preferably be rejected RE.
[0062] A second decision making algorithm is illustrat-
ed in figure 2. Said second algorithm is based upon a
probability function P. Said probability function P gives a
probability to find a target hosting cell able to accept said
incoming call in normal mode versus the estimated time
T for the mobile terminal MT handling said incoming call
to cross the current cell. The algorithm elaborates a value
T of said estimated time. Then the algorithm elaborates,
as a function of said estimated time T, a value P(T) of
said probability. Said probability P(T) is then compared
to a given threshold S. If said probability P(T) is greater
than said threshold S, then the incoming call may be ac-
cepted in silent mode SM. Either, if the probability is too
low, the incoming call may better be rejected RE.
[0063] Said probability function may be elaborated by
any known method. By the way, said elaboration is out
of the scope of the present disclosure.

[0064] A change of hosting cell, between a source cell
and a target cell, also named a handover, consists in
exchange of messages between, a mobile terminal MT,
a source cell SC, a target cell TC and the core CN of the
cellular network. Such a handover and its amendments
according tothe presentteaching are illustrated in figures
3-6, depending on the different possible modes. Plain
arrows indicate signalling traffic messages, while dotted
arrows indicate data traffic.

[0065] Figure 3illustrates a handover preparation. Be-
fore any handover, a mobile terminal MT is supposed to
be attached to a source cell SC. Data traffic is then bi-
directionally exchanged between mobile terminal MT and
said source cell SC through link 1. Said data traffic is bi-
directionally relayed between source cell SC and the core
cellular network CN through link 2.

[0066] Regularly, a mobile terminal MT measures a
radio link level and transmits 3 said measurement to its
hosting source cell SC.

[0067] In said source cell SC, a handover decision
module HD compares said radio link level to a threshold.
Underafirstlevel threshold, said handover decision mod-
ule HD decides to start a handover.

[0068] Alternately, said handover decision module HD
may, by any predictive way, anticipates that the mobile
terminal MT is about to enter into a coverage hole. Before
said entering, the handover decision module HD may
decide to start a handover.

[0069] Said handover decision module HD starts a
handover by sending a handoverrequest4 to a candidate
target cell TC.

[0070] Said handoverrequest4 is received by said tar-
get cell TC and examined e.g. by an admission control
module AC. At this step, the admission control module
AC opts forone of the three possible choices: acceptation
in normal mode NM, acceptation in silent mode SM, re-
jection RE.

[0071] Then the admission control module AC re-
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sponds to the source cell SC by a handover request ac-
knowledgement 5, containing the selected mode.
[0072] If said selected mode is an acceptation, either
in normal mode NM or in silent mode SM, the source cell
SC sends a handover command message 6 to the mobile
terminal MT. This ends the handover preparation.
[0073] Either, if said selected mode is a rejection RE,
as illustrated infigure 4, no handover command message
6 is sent to the mobile terminal MT. This also ends the
handover preparation, and the handover itself with a fail.
The mobile terminal MT then remains attached to the
source cell SC.

[0074] The mobile terminal MT may then attempt an-
other handover with another target cell TC or later. If no
successful handover can be realized with an accepting
target cell TC, the quality of the radio link between the
mobile terminal MT and the source cell SC may deterio-
rate until the mobile terminal MT must drop the call, as
indicated by the cut cross 9.

[0075] A handover process goes on, in case of accep-
tation in normal mode NM, as illustrated in figure 5 and
in case of acceptation in silent mode SM, as illustrated
in figure 6.

[0076] With reference to figure 5, is illustrated the ex-
ecution of a handover in case of an acceptation in normal
mode NM. Said execution is similar to the execution ac-
cording to prior art. The handover execution is started by
the source cell SC sending a status 11 of the mobile
terminal MT to the candidate target cell TC. Then the
data traffic exchanges between the source cell SC and
the mobile terminal MT are stopped, as indicated by the
cut cross 12. Instead data traffic received by the source
cell SC to the attention of mobile terminal MT is instead
redirected 13 toward the target cell TC. In parallel, the
mobile terminal MT establishes contact with the target
cell TC. First the mobile terminal MT sends a synchroni-
sation message 14 to the target cell TC. The target cell
TC, since it accepts the call in normal mode NM, answers
to the mobile terminal MT with an allocating and timing
advance message 15. Said message is acknowledged
by the mobile terminal MT sending a handover confirm
message 16. At this point the handover is complete. The
data traffic is then bi-directionally exchanged between
mobile terminal MT and said target cell TC through link
17. Said data traffic is relayed between target cell TC and
the core cellular network CN through link 18.

[0077] With reference to figure 6, is illustrated the ex-
ecution of a handover in case of an acceptation in silent
mode SM. Said execution is quite similar to the execution
in case of an acceptation in normal mode NM. It is how-
ever simplified due to the absence of data traffic. The
handover execution s started by the source cell SC send-
ing a status 31 of the mobile terminal MT to the candidate
target cell TC. Then the data exchanges between the
source cell SC and the mobile terminal MT are stopped,
as indicated by the cut cross 32. Instead data traffic re-
ceived by the source cell SC to the attention of mobile
terminal MT is instead redirected 33 toward the target
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cell TC. In order notto lose any data traffic, said redirected
data traffic is advantageously buffered until a new accep-
tation in normal mode NM can be obtained. In parallel,
the mobile terminal MT establishes contact with the target
cell TC. The target cell TC, since it accepts in silent mode
SM, without any data traffic, does not need to synchronise
with the mobile terminal MT. There is no equivalent of
messages 14, 15 of figure 4. The mobile terminal MT
only sends a handover confirm message 36 to the target
cell TC. At this point the handover is complete. There is
no data traffic exchanged between mobile terminal MT
and said target cell TC. Exchanges between the mobile
terminal MT and the target cell TC are limited to signalling
traffic only, thus needing much lesser resources.
[0078] Once a call has been placed in frozen mode as
a conservative measure, some recovery measures must
be taken. One such recovery measure consists in scan-
ning the radio range for a target hosting cell TC able to
accept said frozen call. This is advantageously done, as
previously described, by an orbiting means able to do
such a scan. During such a scan an orbiting means
searches for candidate target cells TC that are able to
accept said frozen call either in normal mode NM or at
leastin silentmode SM. By doing so, ifa handover toward
a target cell TC accepting in normal mode NM is most of
the times preferred, a handover toward a target cell TC
only accepting in silent mode SM appears to be better
than no handover.

[0079] The mobile terminal MT then advantageously
further comprises a resuming means able to resume the
call from frozen mode into normal mode.

[0080] Itcan be notedthatthere are twonormal modes,
one for a call/mobile terminal and one for a cell. A call or
a mobile terminal MT can be in normal mode, in frozen
mode or dropped. A cell can be accepting in normal
mode, accepting in silent mode or rejecting.

[0081] A condition to apply such a resume action is
first to find a target hosting cell TC able to accept said
call in normal mode NM. To do so, said target cell TC
must have enough data traffic and signalling traffic re-
sources available at resuming time.

[0082] Itcan be the current hosting cell that frees some
resources and provides again enough resources to allow
the mobile terminal MT to resume to normal mode. Al-
ternately, it can be a new target cell TC, discovered in
the neighbourhood, which is able to accept the call in
normal mode NM. In such a case the resume action is
applied during or after a handover toward said target cell
TC.

[0083] The current teaching further concerns a meth-
od, in a cellular communication network, for avoiding a
call drop. Said method advantageously uses a mobile
terminal MT and/or a cell, modified as previously de-
scribed.

[0084] Said method comprises the following steps. As
afirst step, when an on-going call is about to be dropped,
said on-going call is put in frozen mode, instead of drop-
ping said call. In said frozen mode, the data traffic of said
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on-going call is suspended. This advantageously pro-
vides some time, to allow, mainly the mobile terminal MT,
to find another solution. Depending on the available sig-
nalling traffic resources, the signalling traffic is, as far as
possible, maintained.

[0085] As previously described, an "about to be
dropped" condition may be determined either by a quality
of the wireless communication going under a given
threshold or by a predictive estimation of the location of
the mobile terminal with respect a coverage hole.
[0086] At least from the instant when an on-going call
has been putin frozen mode, another step of the method
consists in scanning the radio field in search for a target
hosting cell TC able to accept said now frozen call either
in normal mode NM or in silent mode SM. During said
step the mobile terminal MT scans the neighbour cells in
range in order to find a new accepting target cell TC able
to support said call.

[0087] Said scanning step may advantageously be
helped by a predictive method able to predict which target
cell(s) will be available and when.

[0088] A new target cell TC having enough data traffic
resources and so able to accept the call in normal mode
NM is preferred. If such a target cell TC can be found,
a handover is applied toward said target cell TC, and a
resume step may also be applied to resume said call to
normal mode with said target cell TC as a support hosting
cell.

[0089] Either if a target cell TC has not enough data
traffic resources buthas enough signalling traffic resourc-
es to handle said incoming call, at least with respect to
the signalling aspects of said call, said call may be ac-
cepted in silent mode SM. By doing so, said target cell
TC provides support to the call, at least as a temporary
measure, while waiting for a target cell TC able to accept
said call in normal mode NM. In this case of said call
accepted in silent mode SM, the call is kept into frozen
mode, since it cannot be resumed. In such a case, the
scanning is carried on in search of a target hosting cell
TC able to accept said frozen call.

Claims

1. Acell, ina cellular communication network, compris-
ing an admission means (AC) able, when an incom-
ing call requests to be hosted, to make a decision
by selecting among:

- accepting said incoming call in normal mode
(NM): servicing all signalling and data aspects
of said incoming call, when said cell has enough
data traffic resources to handle said incoming
call,

- rejecting (RE) said incoming call, when said
cell has not enough data trafficresources to han-
dle said incoming call, characterized in that
said admission means (AC) is further able to se-
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lect:

- accepting said incoming call in silent mode
(SM): servicing all signalling aspects of said in-
coming call while suspending data traffic of said
incoming call, when said cell has not enough
data traffic resources to handle said incoming
call.

The cell of claim 1, wherein a decision between re-
jecting (RE) said incoming call or accepting said in-
coming call in silent mode (SM) is made upon indi-
cators among:

for said cell:

- signalling traffic resources availability,
- expected time until enough data traffic re-
sources are available,

for each neighbour cell of said cell:

- signalling traffic resources availability,

- expected time until enough data traffic re-
sources are available,

- likelihood to accept an incoming call,

and/or:

- estimated time (T), for the mobile terminal
(MT) handling said incoming call, to cross
said cell.

The cell of claim 2, wherein said decision is made
upon the following tests: if enough signalling traffic
resources are available at said cell, and enough data
and signalling traffic resources are available at at
least one neighbour cell of said cell, or if enough
signalling traffic resources are available at said cell,
and not enough data traffic resources are available
at any neighbour cell of said cell and said expected
time until enough data traffic resources are available
at at least one neighbour cell of said cell is lesser
than said estimated time (T), for the mobile terminal
handling said incoming call, to cross said cell, and
enough signalling traffic resources are available at
said at least one neighbour cell of said cell, said in-
coming call is accepted in silent mode (SM) by said
cell, else said incoming call is rejected (RE).

The cell of claim 2, wherein said decision is made
upon a comparison between a probability (P) to find
atarget hosting cell able to accept said incoming call
in normal mode as a function of estimated time (T),
for the mobile terminal (MT) handling said incoming
call, to cross current cell, and a given threshold (S).

A mobile terminal, in a cellular communication net-
work, characterized in that it comprises a freezing
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10.

1.

12.

13.

14.

15.

means able, when an on-going call is about to be
dropped, to put said on-going call in frozen mode:
freezing said on-going call by suspending the data
traffic of said on-going call, instead of having said
on-going call dropped.

The mobile terminal of claim 5, wherein an "about to
be dropped" condition is determined by a quality of
the wireless communication going under a given
threshold.

The mobile terminal of claim 5, wherein an "about to
be dropped" condition is determined by a predictive
estimation of the location of the mobile terminal.

The mobile terminal of any one of claims 5 to 7, fur-
ther comprising an orbiting means able, when a call
is in frozen mode, to scan for a target hosting cell
(TC) able to accept said frozen call either in normal
mode (NM) or in silent mode (SM) .

The mobile terminal of any one of claims 5 to 8, fur-
ther comprising a resuming means able, when a tar-
get hosting cell (TC) has been found that is able to
accept said call in normal mode (NM), to resume the
call from frozen mode into normal mode (NM).

A method, in a cellular communication network for
avoiding a call drop characterized in that it com-
prises the following step: when an on-going call is
about to be dropped, putting said on-going call in
frozen mode, where said on-going call is frozen by
having its data traffic suspended, instead of being
dropped.

The method of claim 10, wherein an "about to be
dropped" condition is determined by a quality of the
wireless communication going under a given thresh-
old.

The mobile terminal of claim 10, wherein an "about
to be dropped" condition is determined by a predic-
tive estimation of the location of the mobile terminal.

The method of claim 10, further comprising the steps
of: once an on-going call has been put in frozen
mode, scanning for a target hosting cell (TC) able to
accept said frozen call either in normal mode (NM)
or in silent mode (SM).

The method of any one of claims 10 to 13, further
comprising the steps of: accepting said call in normal
mode (NM), if said target hosting cell has enough
data traffic resources to handle said incoming call,
and resuming said call from frozen mode into normal
mode (NM).

The method of any one of claims 10 to 13, further
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comprising the steps of: accepting said call in silent
mode (SM), if said target hosting cell has not enough
data traffic resources but has enough signalling traf-
fic resources to handle said incoming call, keeping
said call into frozen mode, and carrying on scanning
for a target hosting cell (TC) able to accept said fro-
zen call.

Amended claims in accordance with Rule 137(2)
EPC.

1. A cell (TC), in a cellular communication network,
comprising an admission means (AC) adapted to
process an incoming call requesting to be hosted by
the cell (TC), wherein the admission means (AC)
comprises:

- means for accepting said incoming call in nor-
mal mode (NM), wherein said means for accept-
ing said incoming call in normal mode (NM) is
adapted to service all signalling and data as-
pects of said incoming call, when said cell (TC)
has enough data traffic resources to handle said
incoming call,

- means for rejecting (RE) said incoming call,
when said cell (TC) has not enough data traffic
resources to handle said incoming call,
characterized in that said admission means
(AC) further comprises:

- means for accepting said incoming call in silent
mode (SM), wherein said means for accepting
saidincoming callin silent mode (SM) is adapted
to service all signalling aspects of said incoming
call while suspending data traffic of said incom-
ing call, when said cell (TC) has not enough data
traffic resources to handle said incoming call.

2. The cell (TC) of claim 1, wherein the admission
means (AC) is adapted to make a decision between
rejecting (RE) said incoming call or accepting said
incoming call in silent mode (SM) upon indicators
among:

for said cell (TC):
- signalling traffic resources availability,
- expected time until enough data traffic re-
sources are available,

for each neighbour cell of said cell (TC):
- signalling traffic resources availability,
- expected time until enough data traffic re-
sources are available,

- likelihood to accept an incoming call,

and/or:
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- estimated time (T), for the mobile terminal
(MT) handling said incoming call, to cross
said cell (TC).

3. The cell (TC) of claim 2, wherein the admission
means (AC) is adapted to make said decision upon
the following tests (T2, T3, T4): if enough signalling
traffic resources are available at said cell (TC), and
enough data and signalling traffic resources are
available at at least one neighbour cell of said cell
(TC), or if enough signalling traffic resources are
available at said cell (TC), and not enough data traffic
resources are available at any neighbour cell of said
cell (TC) and said expected time until enough data
traffic resources are available at at least one neigh-
bour cell of said cell (TC) is lesser than said estimat-
ed time (T), for the mobile terminal handling said
incoming call, to cross said cell (TC), and enough
signalling traffic resources are available at said at
least one neighbour cell of said cell (TC), said in-
coming call is accepted in silent mode (SM) by said
cell (TC), else said incoming call is rejected (RE).

4. The cell (TC) of claim 2, wherein the admission
means (AC) is adapted to make said decision upon
a comparison between a probability (P) to find a tar-
get hosting cell (TC) able to accept said incoming
call in normal mode as a function of estimated time
(T), for the mobile terminal (MT) handling said in-
coming call, to cross current cell, and a given thresh-
old (S).

5. A mobile terminal (MT), in a cellular communica-
tion network, characterized in that it comprises:

- a freezing means able, when an on-going call
is about to be dropped, to put said on-going call
in frozen mode: freezing said on-going call by
suspending the data traffic of said on-going call,
instead of having said on-going call dropped,
and

- a scanning means able, when the call is in fro-
zen mode, to scan for a target hosting cell (TC)
able to accept said frozen call either in normal
mode (NM) or in silent mode (SM).

6. The mobile terminal (MT) of claim 5, wherein an
"about to be dropped" condition is determined by a
quality of the wireless communication going under a
given threshold.

7. The mobile terminal (MT) of claim 5, wherein an
"about to be dropped" condition is determined by a
predictive estimation of the location of the mobile
terminal (MT).

8. The mobile terminal (MT) of any one of claims 5
to 7, further comprising a resuming means able,
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when a target hosting cell (TC) has been found that
is able to accept said call in normal mode (NM), to
resume the call from frozen mode into normal mode
(NM).

9. A method, in a cellular communication network for
avoiding a call drop characterized in that it com-
prises the following steps:

- when an on-going call is about to be dropped,
putting said on-going call in frozen mode, where
said on-going call is frozen by having its data
traffic suspended, instead of being dropped, and
- once the on-going call has been put in frozen
mode, scanning for a target hosting cell (TC)
able to accept said frozen call either in normal
mode (NM) or in silent mode (SM).

10. The method of claim 9, wherein an "about to be
dropped" condition is determined by a quality of the
wireless communication going under a given thresh-
old.

11. The method of claim 9, wherein an "about to be
dropped" condition is determined by a predictive es-
timation of the location of a mobile terminal handling
the on-going call.

12. The method of any one of claims 9 to 11, further
comprising the steps of: accepting said callin normal
mode (NM), if said target hosting cell (TC) has
enough data traffic resources to handle said incom-
ing call, and resuming said call from frozen mode
into normal mode (NM).

13. The method of any one of claims 9 to 11, further
comprising the steps of: accepting said call in silent
mode (SM), if said target hosting cell (TC) has not
enough data traffic resources but has enough sig-
nalling traffic resources to handle said incoming call,
keeping said call into frozen mode, and carrying on
scanning for a target hosting cell (TC) able to accept
said frozen call.
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